Insulitis-caused redistribution of heat-shock protein HSP60 inside beta-cells correlates with induction of HSP60 autoantibodies.
We recently reported that sera of NOD mice contain autoantibodies to the endogenous HSP60. Under physiological conditions, the HSP60 antigen was located to secretory granules and mitochondria of beta-cells, but in islets affected by insulitis, the antigen accumulated rapidly in cytoplasm and on beta-cell surface membranes. The relationship was examined between insulitis-dependent redistribution of the HSP60 inside beta-cells and induction of the HSP60 autoantibodies. By use of quantitative immunoelectron microscopy and monoclonal antibodies to human HSP60, changes were monitored in levels of the cytoplasmic HSP60 with progression of insulitis. Development of insulitis was accompanied by reduction of the HSP60 levels in secretory granules and increased levels in the cytoplasm. Mean concentration of cytoplasmic HSP60 in 4-, 7-, and 13-wk-old NOD mice representing 0, 85, and 100% incidence of insulitis, gradually increased from 4.6 to 11.2 to 35.9 immunogold grains/micron2, respectively, and this increase was statistically significant (P < 0.001). Simultaneously, the time course of an appearance of HSP60 antibodies was established by testing sera of > 4- to 25-wk-old NOD mice, for their cross-reactivity to human recombinant HSP60 on Western blots. HSP60 antibodies developed in both sexes between 7 and 13 wk of age but were found with the highest frequency in sera of 10- to 15-wk-old mice. Antibodies declined rapidly with the onset of diabetes. HSP60 antibodies were not observed in sera of 4-wk-old NOD mice devoid of insulitis or in 7-wk-old males with delayed onset of insulitis. The cytoplasmic HSP60 levels in these cases were the same as in control mice.(ABSTRACT TRUNCATED AT 250 WORDS)